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| S/743/62/000/001/006/ $08 
AUTHORS: Koche gura, - eM, Krasnoshchekov, M.M., Markovakiy, Ye. A. i | 


TITLE: On the effect of nuclear radiations cn the propurties of metallic alloys. _ 


: t 
SOURCE: Struktura i svoystva litykh a sphee nol, Inet. Ht. proizv. AN UgSR. 
Kiev, Izd-vo AN UkrSSR, 1962, 67-75. ty 


ef 


co TEKT: 9° The paper provides-a discussion based on a Iiterature survey, Pr 1arily 
of English-language Western publications, It discusses the effects of nuclear’ 
neutron radiation on metallic alloys in tha sense of the Seite and Brinkmann tWeorice. 
The effects of neutron radiation on the hardnesa, tensile strength, and yield gpint of 
various steels, including SAE 1018 and 195, stainless steel 304 and 316, and 
ASTM-A212B and -A242 with various grain sizes, are summarized in several 
oxtensive tables. Radiation impingement on cast structural steels, especially when 
in the normalized or annealed state, can substantially increase the strength of such 
materials, affording them a strength that approaches that of work-hardened steel. 
It is suggested that investigations be performed to establish the changes in the 
properties of irradiated cast materials versus the radiation dose and to ascertain 
the minimal radiation dose that affords the desired effect. It appeavs advisable 
also to undertake an investigation of the effect of neutron radiation on the hea? 
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On the effect of nuclear radiations on the ... $/743/62/000/001/004/008 


treatment of cast alloys. There are | figure, 4 tables, and 23 references (9 
Russian-language Soviet, 13 Russian-language translations of English-language 
original papers, and | English-language original: Harries, D., J. of Iron & Steel 
Inst., v.194, 1960, 289). 


ASSOCIATION: Institut liteynogo proizvodetva, AN USSR (Institute of Casting 


Production, AS UkrSSR). 
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Using radioisotopes for checking the density of foundry 
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AUTHOR: Markovskiy, Ye. A; Krasnoshchekov, M. M.; Kochegura, N. M, Pa ti 
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TOPIC TAGS; steel, copper,  antifriction material, antifriction metal, neutron 


Vv 
_ ABSTRACT: This work studies the changes in the antifriction parameter) of some 
_ Structural metals end alloys subjected to various degrees of neutron {rradfation 


: Seine tee cag eee Sas im: Ale . OR, SI eee ee 
SOURCE: - Fiziko-khimichaskeys wekhanika materialov, v, 1, no. 5, 1965, 5520556. 


irradiation nuclear reaccor material , cast iron, irradiation effect, fabricated | 
structural metal, metal physical property, stress relaxation 


in an operational neutron reactor, Simultaneously, the changes in some of the 
strength characteristics of the materials are also determined, The materiale 
studied were steal No. 45, various types of cast iron, copper, and SB-30 lead 


- bronze, The results obteined give grounds to conclude that the accelerated proe 
. cess of stress relaxation under the effect of irradiation may take place not only : 
; for nd materiale but also for metastable hardened structures. An attexpt 
1/2 
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is made to explain the time-dependent decrease in the strength of steel subjected | 


to irradiation, but it is not sufficiently grounded, Yurther experimental work = | 
ie required, The work performed showed, however, that the materials tested, after; 
undergoing a stage of relative decrease in strength, obtain under prolonged neue | 
tron irradiation satisfactory antifriction and strength characteristics and may be: 
successfully used in friction joints. Work in this field, according to the i 
present cuthors, should be directed toward the study of the weer resistence and | 
setting of materials under neutron irradiation, in vecuum, at high temperatures, 
and in special media, Orig. art, hast 5 figures, 
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SOV/1'+4-59-7~13/17 

AUTHORS: Chuchalin, I.P. (Cand. Tech. 8ci., Direstor of Scientifia- 
Research institute); Bel'tyagw, Yu.N, (Assistant); 
pecpee aro y VA. (Aspirant); Knutnetsov, V.M, (Senior 

j Soustin, B.P., Junior Sclentifia Worker) } and 

Strasdin, V.A. (Engineer) 

TIILE: Parallel Connection of Valves for Switzhing Large Pulse 
Currents 


PRBRIODICAL: Izvestiya vysshikh uchebnykn zavedenly, 
Elektromekhanika, 1959, Nr 7, pp 94-98 (USSR) 


ABSTRACT: The basio requirements for satisfastcry parallel operation 
of thyratrons, ignitrons, etc, aret similtanecus firing 
and equal voltage drops, These two fastors are considered 
quite separately for the circuit in Fig i, used for 
switching the charge from a bank of condensers to an 
electromagnet producing an intense magnetic field. Fig 2 
Shows the simpler case of two eel aea connested 
direatly to strings of condensers. fires first 
Co will discharge more ay than Ps "Pe 3 shows the 
variation in voltages of Fig 2. The anode cf the second 

Card thyratron remains positive until the instant t; when 

1/3 \Uo{>1Uf. If >. fires a negative voltage appears at 

’ the first anode since UtUc DUtU}. T; extinguishes and 
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Parallel Connection of Valves for Switching Large Pulse Currents 
the load transfers to Ts. The exchange process repeats 
itself rapidly as shown in the oscillogram of Fig 4. 
To prevent the anode voltages becoming zero the circuit 
is modified by the introduction of the 2-core dividers 
shown in Fig 1. Fig 5 shows a convenient method of 
firing parallel-connected thyratrons. A sufficiently 
uniform distribution of current among the thyratrons is 
guaranteed by feeding their anodes through Pherae 
transformers, interconnected as in the equivalent circuit 
of Fig 6 where the aro voltage-drops are represented by 
different e.m.f's, It is supposed that the latter are 
independent of current as are also the anode inductances. 
The increase in current in all the branches can be 
calculated as the transient arising from switching the 
e,m.f's across lossy inductances. The tasic 
differential relation is Eq (1) and the solution for a 
particular current, 11, is Bq (8). If it is required 
that the unbalanced surrent through any valve does not 
exceed a given amount then the necessary anode 

Card 2/3 inductance is given by Bq (1%). Confirmatory results 
have been obtained using type IR1-15/15 thyratrons. 
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SOV/244_ 59--P-L 3/17 
Parallel Connection of Valves for Switshing Large Pulse Currents 
There are 7 figures and 3 referances, of which z are 
Soviet and 1 English, 
ASSOCIATION: Nauchno~issladovatel! skit; institut, Tomskiy 
politekhni cheskiy institut (Scientific-Reseazch 
nstitute, Tomsk Polytectnival Institute); 
Fiziko-tekhnioheskiy fakil'tat (Paysic+-Technical 
Depashovas}, Tomskiy poiitekhnicheskty institut (Tomsk 
Polytechnical Institute) 
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AUTHORS: Razin, V. M., Candidate o:f Technical 80V/105-59-8-12/28 
Sciences, Chuchalin, I. P., Candidate of 
Technical Sciences, Kochesurov, V. A., Engineer 
TITLE: Design of Anode Current Dividers 


PERIODICAL:  Elektrichestvo, 1959, Nr &, pp 54 - 57 (USSR) 


ABSTRACT: This is an analysis of the three-anode current divider shown by 
figure 1. It ig assumed that the voltage drop acrosa the gas 
tube at the limit of the sermissible maximum current is in- 
dependent of the magnitude of the anode current. Hence the fol- 
lowing approximations oan be made: (1) Neglect of the ohmic re- 
sistances and the core losses of the current divider coils. 

(2) Neglect of the influence of the anode current divider and 

of the tubes upon the processes in the main circuit, and (3) 

the magnetio leakage between the windings. This isplies that 

each winding has the same inductivity, and that the mutual inductivi- 

ty is half the inductivity of one winding. The latter condition 

ie satisfied if either the windings are sigzag connected, or, 

if each leg carries one winding, by providing for small air apes 

Anode current dividers must be designed as to secure ignition 
Card 1/3 of each tube and a distribution of the mean and peak anode cur~ 
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rents which ies uniforms within a certain limit. The requirements 
for satisfying the first vondition are inveatigated under the 
above assuaptions. The formulas for the ignition. of the firat, 
second, and third tube aro given, and formula (10) is derived 
for the case of n banked ttubes in the circuit. The systena of 
differential equations (1/1) holds for the simultaneous opera- 
tion of all three tubes. formula (15) specifies the average 
ourrent carried by one tube, and formula (17) the mean current 
deviation. The irregularities of the distribution of the average 
anode currents are expresned in relative units (16), whereas 
foraula (19) gives the inductivity of the divider windings for 
three, and (20) for the same, the latter when the circuit con- 
sists of n parallel branches. The control pulses arriving at 
the tube grids must have a very short rise time in order to re- 
duce the ignition straying. The circuit shown in figure 2 ap- 
pears to be best euited for this purpose. If the pulse repeti- 
tion frequency is small, the irregularity of current distribu- 
tion should be estimated not from the average value, but fros 
the peak value. The inductivity of the divider is, for this 
case, given by formula (21). The authors also made experinents 
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on @ parallel operation of tubes with nulti-legged anode cur- 
rent dividers in a simple single-phase rectifier and with two- 
legged anode current dividors and separate capacitors for a 
commutation of the discharge current of the condensers. In both 
cases, favorable results wore obtained. Under normal operating 
conditions none of the tubus showed ignition failure. The osoil= 
lograms of the total current and of the tube currents are shown 
by figure 4. There are 7 figures and 3 Soviet references. 


ASSOCIATION: Tomskiy politekhnicheskiy institut (Tomsk Polytechnical Institute) 


SUBMITTED: May 31, 1958 
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D228/D302 
AUTHOR: Koohagura, ¥. Ve _ 
TITLE: Paleomagnetic methods of rock age correlation 


PERIODICAL: Referativnyy ghurnal Geofizika,,no. 1, 1962, 30-31 
Ror erate 10221 (Sov. geclogiyadeno. 4, 1961, 47-59) 


TEXTs The main hypotheses of paleomegnetiom are discussed, and 
three methods are examined for the age correlation of rocks. The 
firet method is constructed on the ute of a definite scheme of mi- 
gration for the earth's magnetic poles, this being drawn up from 
the data of paleomagnetic research. ‘the broad application of thie 
method at the present time 48 not possible on account of the toe ; 
approximate and too fragmental knowledge about she history of the 
earth's magnetic field. fhe second mathod is a method of strati- 
graphically correlating sections and is based on compilation of 
zones with normal and reversed magnesization. This method include? 
the methods of correlation according to the disruptive field, mag- 
netic susceptibility, and 80 forth. The described methods enable 
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detailed differentiation and correlation to be made, but they do 
not permit determination of the age of rocks without introducticn 
of other data. In the third method thu degree of demagnetizaticn 

of a rock is employed as the main parnmeter determining its age. 

A positive aspect of the method is thut it does not require the se- 
lection of oriented specimens, and aliows geologic collections and Les 
core material to be used for age measurements. For obtaining re- 
liable conclusions about the age of a rock, however, it ia necses- 
sary to measure a rather large number of specimens of this rock 

and to take into account the effect 02 a number of external fa:tore 
~~ for example, vibration, heating, etc. ~~ whose action leude ¢: 

a change in the magnitude of remanent magnetization. 27 referen:e2F, 
/Abvstractor's notes Complete transla*ion. | 


ve 
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KHRAMOV, A.N.3 PETROVA, O.N.3 KOMAROV, A.i3.3 KOCHEGURA, V.V.; 
Prinimali uchastiyes DIAKOV-KLOKOV, V.I.j PIGNTKOVSKIY, 
5.5.) YANOVOKIY, B.M., nauohnyy red,j RUSAXOVA, L.Ya., 
vedushchiy red.j GENNAD'YEVA, I.M., tekhn. red 


(Methodology of paleomagnetic investigations] Metodika palocmag- 
nitnykh iesledovanii, Leningrad, (los. nauchn,-tekhn.isd-vo neft, 
i gorno-toplivnoi lit-ry, Leningr. otd-nie, 1961. 130 p. 
(Leningrad. Veesoiuanyi neftianoi nauchno-issledovatel' skit 
geologorasvedochnyi institut, Truly, no.161) (MIRA 1437) 


1. Vsesoyusnyy neftyanoy nauchno-issledovatel' skiy geologoraszvad- 
ochnyy institut (for Khramov). 2. Moskovakiy gosudarstvemnyy 
universitet (for Petrova). 3. Vsosoyuanyy nauchno-issledovatel'- 
skiy geologicheskiy institut (for Namrov, Kochogura), 4. In 
stitut elementorganioheskikh soyed‘ineniy (for Dianova-Klokova). 

5e Institut fisiki Zemli AN SSSR (for Piontkovskiy). 6. Len 
ingradskiy universitet (for Yanovs)dy). 

(Hagnetism, Terrestrial) 
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AUTHOR: echagaren: V. A.;} Kuznetsov, V. M.; Chuchalin, I. P. 
sagen SEE LE 
TITLE: Ionic switch for the excitation of the electromagnet of an 


accelerator with unipolar pulses 
CITED SOURCE: Isv. Tomskogo politekhn. in-ta, v. 122, 1962, 116-118: 


TOPIC TAGS: accelerator, accelerator magnet, accelerator magnet 
pulse supply, ionic rectifier, ionic controlled rectifier, unipolar 
‘excitation pulse, pulsed capacitor charging, pulsed capacitor dis- 
charge : 


TRANSLATION: To increase the efficiency of an accelerator with 
| pulsed magnet supply, it is proposed to use current pulses both to 
;_ charge and to discharge the capacitor bank. The coreeeponcing change 


1 
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in the polarity of the windings is effected by means of two pairs 
_ of controlled ionic rectifiers, so connected that pulses of the same. 
| polarity are excited in the electromagnet winding. Each pulse can 
‘be used to accelerate the particles. The energy losses in the cir ‘ 
i cuit are compensated by a rectifier whose polarity also is reversed | 
1 in synchronism with the reversal of the polarity of the capacitor- 
| bank voltage. V. Kanunnikov. 
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BELLEN, Zygmunt KOCHEL, Irena 


Determination of emall amounts of acetaldehyde in some organic 
solvents. Chem anal 6 no.21195-199 ‘61. 


}, Strussynski Analytical Department, Institute of General Chemistry, 
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Polarographic determination of terephthalic acid and ite 
ere ihe in the presence of phthalic, toluic, and 
bensoic rd and their potassium salte. Chem anal @ no.}! 
411-413 ! 


1. Me. Struazyneki Analytical Laboratory, Institute of General 
Chemistry, Warsav. 
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s aro written down by introducing surface velooitios of intertroug 

| arial The case where 2d is considerably smaller than the drift length es 
Lz = LG/Ez is analysed by moans of diffusion equations with Z>>Ey. The case w bare i 
| 2d >>Lg is also analyzed. A characteristic feature of almost all the cases Rita mt 

i 4s the appearance inside the plate at Ree of singular points (Geasin: boume a8) pe 
‘which the electron concentrations and the electric fields are differo Dirtialy 

lof theso points 19 determined by the conditions of the generation-reconb on 

| balance. Orig. art. hast 1 figure and 2 formulas. — 
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AUTHOR: Gribnikov, 2+ 8+} Kocholap, V.A.} Rashba, E. T- te | 


ORG: Institute of Semiconductors, Acadeay of Scionces, Ukrainian SSR (Institut polu- 
provodnikov Akademii nauk Ukrainskoy SSR) 


TITLE: Appearance of domains in “many-valley” semiconductors during the passage of 
atrong currents | 


SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v. 51, no» 1, 1966, 266-200 


OPIC TAGS: semiconductor band structure, semiconductor carrier, carricr density, 
electron distribution, semiconductor conductivity, electron scattering 


ABSTRACT: ‘The nonequilibrium density distribution of electrons in a many-valiey semie 
conducting plate is analyzed for the fimiting case of strong ficlds, which greatly 
disturb the carrier distribution in the valleys practically throughout the entire 
plate. Only many-valley semiconductors in which the intervalicy scattering tine is 
the longest relaxation time and is much longer than the characteristic times corres- 
ponding to all the intravaLley relaxation processes are considered. ‘Tne analysis 
shows that when a current giving rise to a strong electric field passes through a many- 
volley unipolar semiconducting plate, the electron currents in each of the vallcys arc 
directed at an angle to the electric field. The conditions of continuity of these a 
currents 4n the interior and on the surface give rise to the splitting of the plate. | 
into severol domains with boundaries parallel to the surface of the plate. Tne ef- | 

i 
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| fects which appear in many-valley 
and give rise to the splitting of plates into domains are: 
the appearance of a transverse electric field, & considerable 
rise in the transverse resistivity, rectification of the current in the case of wie 

equal scattering rates and unequal slopes of the valleys, 
electron valleys. 
as a rule only the electrons that belong to one valley, 
number of domains is equal to 


| sequential order of the 
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ensure electric neutrality. 
of valleys; if there are fewer domains than valleys, 
domains are always concentrated in 


the electric conductivity tnesors, 
the surface of the plate. 


corresponding to 


surface of the plate. 
fied 1s discussed. It is suggested 
4nto domains may cause other effects 
able changes in the galvanomgnetic properties. 
mulas, and 2 tables. f : 
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A4. Hoo (144,163, 05S) 
AUTHOR: Koohelayev, 5.1, 


TITLE: The effect of optical osoillations on paramagnetic spin-lattice 
relaxation in lonic crystals 


PERIODICAL: Referativnyy zhurnal, Pisika, no 5, 1961, 176, abstract 5V46 (V 
ab, “Materialy 1-y konferentsii molodykh nauchn, rabotn. g. Kazani, 
Fis..tekhn, 1 patem, sektsiya", Kazan’. 1959, 63 - 67) 
TEXT; The author detects the part of optical oscillations in the mechan- 
4am-of spin-lattice relaxation, Kronig seohaniom is considered, - As a crystal the 
linear chain of atoms of two types ia taken, in whose elementary cell are con- 
tained: @ paramagnetio atom with masse my (spin & = x) and @ non-magnetic atom 
with mass mg: Only two-phonon processes are consid , since in single-phonon 
processes onlay audio frequencies play a part, It is assuned that m,3> my. Under. 
these conditions, in case of high temperatures (room) the centribution to the pro- x 
bability of relaxation transiticn, due to optical oscillations, is equal to the 
contribution from é@coustio oscillations in order to magnitude, V. Strigutskly 
[Abstracter's note; Complete translation. ] 
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AUTHOR: Koohelayev, B. Ie 


TITLE1 Effect of optical vibraticne upon the paramagnetic apin- 
lattize relaxation in icnic crystals 


PERIODICAL: Roferativnyy zthurnal. Enigiya, n0- 6, 196%, th - Ta, 
abstract 6L94 (6804). (sb. "Materialy *-y konferentadi 
molodykh nauchn. rabotn. @- Kazani, Piz.-teknhn. i mates. 
poktasya", Kazan', 3989, 63 - 67) 


TEXT: A study haa been wate of the effect of optical vibrations upon 

the establishment of equilitriua between a ayatem of electron spins and 
cryatah lattice. The author hap examined the cage of a one-dimensional ‘4 
orystal containing two atome of different masnea in its cell. An equation 
ras deen derived for the probability of relaxation transition, which shows 
that contributions of optical and acoustic vibrations are in the same 

order of magnitude. It ta noted that the Detye approximation for higher 
tenperatures fof thé crder of room temperature) is act sufficient for a 

atudy of relaxation procesaes. |atetractar's netes Complete translation. 
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KOCHELAYEV, Be fey Cano Puve-MaTH Sot, “CERTAIN PROSLENS 


OF THE THEORY OF SPIN=LATTICE INTERACTION.” KHAR'KOV, 1961, 
(Min of Htanern Ano Seo Spec Eo UxSSR, KHAR'Kkovy ORDER OF 
LABOR RED BANNER STATE UNIV 1M Ao Me Gon'KIY)s (KL, 3-61, 
204). 
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AUTHOR: Sochelayev, B- I. s0v/56-37-1-57/64 
TITLE: On the Theory of Spin-lattice Relaxation of Nuclear Spins in 


Ion Crystals (K teorii apin-reshetoohnoy relaksateii yadernykh 
spinov v ionnykh kristallakh) 


PERIODICAL: Mhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1959, Vol 37, 
Rr 1(7), pp 242 - 246 (USSR) 


ABSTRACT: fhe present paper presents & theoretical investigation of the 
spin-lattice relaxation of the nuclear spins caused by quadru- 

pole interactions at high ‘“emperatures. At firet, an operator 
of the spin-lattice dnterantion is derived, the fora of which 
is a little more convenien* shan the form derived by J. Van 
Kranendonk (Ref 2). The author then investigates the case of & 
pure ionic bond. As 4n the afore-mentioned previous paper (Ref 2), 
4t is assumed that the relaxing nuclei are contained in equiva- 
lent oryetal fields, and that the influence of magnetic dipole~- 
dipole interactions on the quadrupole relaxation can be neglect- 
ed. Under these assumptions, the interaction of a single naucle- 
us with the electric field of reflecting ions is calculated. 
Due to the modulation of tais interaction by thermal vibrations, 

Card 1/4 transitions between the iniividual spin states are induced. At 
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firet, a rather extensive expression is written down for that 
part of the Hamilton function which describes the quadrupole 
interaction of the nucleus with the oryatal field. In order to Tm 
obtain the operator of th» spin-lattice interaction, the com-" 
ponente of the gradient (* tensor) of the electric field (which 
ie formed by a shifting of fons due to theraal vibrations muet 
be determined. The rather extensive expression resulting after 
gome arithmetical operations for the operator of the spin-lat- 
tice interaction 19 explicitly written down. The next part of 
the present paper deals with the tine of the spin-lattice re- 
laxation. The further caloulations are carried out for orystals 
of the NaCl-type. The resalting expressions for the transition 
probability and for the relaxation times for the cases I = 3/2 
and I «= 5/2 (rather extensive) are explicitly written down. The 


values 7, caloulated by these formulas (in sec) for the spin- 


lattice relaxation are compiled in a table together with the 
corresponding experimental values. The calculation results of 
other authors (Refs 3,4) are also indicated: 


Card 2/4 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723430001-1" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723430001-1 


mae ea eecaae - P| 


Qn the Theory of Spin-lattice Relaxation of Nuclear 80V/56-37-1-37/64 
Spins in Ion Crystals 


ace .to acc .to Present 
Ion Experinent K.Youida WikneremDas Paper 
evel. (Ref 3) (Ref 4) 
ar!) in KBr 0026198 0.88 0.32 
v7) aa gy 0.039 0.24 027 0.077 
Br’) in LABr 0.028 0.20 0.086 0.031 


cetera et EA ASSET LEED LL 


According to the resulte o! the present papers, the Debye sodel 
ie not suitable for an explanation of the relaxation effects of 
the spin system in the crystals at room temperature. A further 
more precise interpretation of the theory 1equires an accurate | 
determination of the amplitudes and of the spectral density of 
the natural vibrations of the lnttice, and the consideration of | 
theinfluence exerted by the covalence on the relaxation effect. 

card 3/4 This influence of the covalonce on the relaxation is only unin- 
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portant. The relaxation time derived here is much longer than 
the experimental one if spiss of another kind (which can relax 
more rapidly) are present in the substance investigated. The 
author thanks 8. A. Al'tshuler for the subject suggested and 
for his interest in the present paper. There are 1 table and 
15 references, 6 of which are Soviet. 


ASSOCIATION: Kazanskiy gosudaretvennyy universitet (Kasan' State University) 
SUBMITTED: February 12, 1959 
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62532 
3/181/60/002/007/007/042 
2Y. 290 o 8006/3070 
AUTHOR: Koohelayev, B. I. 
rr) , 
TITLE: The Theory of Spin-Lattice Relaxation of Paramagnetio Ion 


in X%¢ Complexes 
PERIODICAL: Pisika tverdogo tela, 1960, Vol. 2, Mo. 7, Pp» 1423-1427 


‘PEXT: The purpose of this work was to investigate theoretically the y~ 


paramagnetic spin-lattice relaxation in orystals in which a paramagnetic 
jon X is surrounded by six diamagnetic particles Y arranged in the form 
of an octahedron. In the introduction, Van Vieok's theory ia discussed, 
and it is shown that one of the fundamental assuaptions of this theory 
is not correct in most cases, including such as have been dealt with by 
Van Vleck. This assumption is that any change in the distance between 

X and Y is due only to acoustic Debye waves, that is to say, that the 
Y-particles are bound to X and the surrounding particles with forces 

of the same order. Spectroscopic analyses Eave shown that some complexes 
in molecular crystale retain their individtal properties, and the effect 
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of the oryatal lattice 4a to be considered only se ® perturbation. this 
ie true, for example, of the complex cr(B20)6, which retains almost 


compounds§ relative to ite neighbore, however, it oscillates with a 


frequency of a1 ¢ 5)-10%on"*. The spin-lattice interaction in such 
orystals is theoretioally studied. For thie purpose, 4t is assumed that 
the interaction ie due to electric forces hetween X and Y. An expression 
for the spin-lattice interaction operator ‘1g derived, and its natrixz 
elements are determined. Later, spin-lattice relaxation is investigated 
for high temperatures where the two-phonon processes are already of 
importance; formule (6) 19 given for the probability of relaxation 
transitions. The numerical data sgree for potassiua chrome alua. 
Pinally, the veeults are discussed, and coapared with those of Ven Vieok, 
and some japortant differences are indicated. mae ratio of spin-lattice 
relaxation tines for ‘alum and corundum, according to Van Vleck, for 
single-phonon processes ie (Taium) ~y07) ' for two-phonon processes at 


Toor 


unchanged its oharacteristio frequency of pv5.102cea"* in different y 
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2Y, ¥500 aed 
AUTHOR: _Kochelayev, B. I. a/v f60)139/95/ 910190 
TITLE: The influence of the Imperfections of « Crystal Upon Spin-lattice 
Relaxation ' 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Yol 131, Br 5, pp 1053-1056 (vssR) 


TEXT: The scattering of waves by the defects of a crystal causes small amplitude 
changes of the oscillations, and may cause relative shifts of the nearest atons 
which are many times larger than those due to Debye waves. In his calculations, 
the author used the theory by I. M. Lifshite (Refs 1, 2) of the oscillations of 
non-ideal lattices. The operator of spin-lattice interaction is a function of the 
spin-coordinates and of the shift of the atom with spin relative to the surround- 
ing particles. Here, only the relative shifts of such particles must be known 

as are symmetrically arranged around 8 paramagnetic center. The author considers 
only the nearest particles. The single-atom orystal lattice is assumed to have a 
defect at the point with the radius veotor R’.. An expression for the amplitude 

of the relative shifts of two particles caused by a plane wave is given. There 
follows an expression for the influence of tho cryetal-defects upon the spin- 
lattice relaxation. In two-phonon processes, the influence exerted by the defects 
may be insignificant. In direct processes, the above-mentioned condition is Ww 
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The Influence of the Imperfections of a Crystal Upon  8/020/60/131/05/018/069 
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nearly always satisfied. The defectiveness of the crystal is assumed to conaiet 
in the fact that in one of the atoms all interastion coefficients are replaced 
by a certain quantity € . The author then investigates, as a conorete example, 


the relaxation of the ion or’* in an octahedral surrounding. The corresponding 
operator of spin-lattice interaction ie explicitly written down. For the 
probability of a relaxation transition with the produotion of one phonon, 

2 
Bag » = e., | <P» n[¥ sla n+1? | holds as usual. Here ¢., denotes the 
speotral density of the lattice oscillators, n - the quantus nuaber of the 


oscillator, p and q - the epin levels, Let is the operator of spin-lattice 


interaction. After sone intermediate calculatioas one finds: : 
Pa t lr Suto exp T)-1 pq PG it pa Vpqa |. 
0 
2f|y(4) [2 (5) 2 (6) 2] . 
+ eel + [f° | + kate | . Here & desotes the frequency of the "spin 


quantua", @ - the density of the orystal, and v, « Yoo V3 % v holds. This 
Card 2/4 Vi 
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transition probability depends also on the distance between the paramagnetic 
atom and the defect, whioh causes a dependence of the relaxation time + on the 
concentration of the paramagnetic centers. With hw KkT the frequency- 
dependence of the *spin-quantua® vanishes. Somewhat nore complicated is the case 
in which the paramagnetic atos iteelf represents the defect. The influence 
exerted by the orystal defects upon the spin-lattice relaxation of the nuclear 
spins is of especial importance. In the interval of from 14 to 20° K, the 
dependence of t on T and also of their value on t may easily be explained by 
two-phonon processes. However, at 2 to 4° K, +t ie more than 10 times shorter 
in the case of a crystal powder than in that of a single orystal, nor does it 
depend on magnetic field strength. This may be fully explained by the above 
formula for Apq- For the final clarification of the influence exerted by the 
defects in epit-lat tice relaxation, special experiments are necessary. The 
author thanks S. A. Al‘tshuler for his advice se well as for discussing the 
results. a. X. Prokhorov and A. A. Manenkov are mentioned in the paper. There 
are 6 references, 3 of whioh are Soviet. 


ASSOCIATION: Kazanskiy gosudaretvennyy universitet im. V. 1. 01! anova-Lenina 
Kazan’ State University imeni ¥. I. Ul'yanov-Lenin 
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AUTAOR: Koohelayev, B. 1. , 
. sna Anh Nn 

TITLE: Relaxation absorption of sound in @ paramagnetis 


PERIODICAL: Zhurnal ekeperimental'noy i teoreticheskoy fiziki, v- 41, 
no. 2 (8), 1961, 423-428 


TEXT: S. A. Al'tshuler, who developed the theory of resonance absorption A ‘ 
of sound in @ spin system, was the first to investigate the effeot of the 
generation of sound waves on the spin syste. of a paramagnetic. The 

present paper deals with theoretical atudy of sound absorption in para- 
magnetic crystals due to relaxation between the spin systes and the thermal 
lattice vibrations. Caloulations were performed in a seniphenonenological 

manner with the use of a method developed by L. I. Mandel'shtan, Me Ae 

Leontovich, and I. 0. Shaposhnikov, by which the behavior of systezs 

subjected to time-dependent perturbations can be analyzed in a thermc~ 

dynamical manner. It is assumed that the paramagnetic can be divided into 

two weakly interacting subsystens, i. e., the spin system and the eyeten 

of the remaining degrees of freedon. The thermodynamic state of the latter 

(the woo is assumed to be independent of the state of the spin sys‘en, 
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1. @., the spin-lattioe relaxation tine TOT, where t, is the spin-spin 


relaxation time, In addition, the temperature of the paramagnetic is 
assumed not to be too low. In thermodynamic equilibriua, the spin systen wy 
is characterised by ToT, at and by the external field H. The author oon- 


Siders a small orystal range, whose linear dimensions, L, are saall 
compared with the sound wavelength (L4&A), but is large enough to be scn- 
sidered in a macroscopic manner. It is furtker assumed that during sound 
propagation, both subsystems pass through a series of successive 
equilibrium states. This assumption requires a sound frequency auch greater 
than w/t. The sound waves are assumed to propagate along the z-axis, 


sO that only one component of the deformation tensor must be taken into 
accounts WU, ellet con(qa)el™teut giWt. At emall scund amplitudes, the 


deviations from the equilibrium state are assun:d to be small, so that 
calculation in linear approximation with respect to the sealy uantities 
u is possible (fa¢- Os O-T-T , at Matt)? 0=6(u,H,T)e-J%du, where 


is the free energy of the spin system in the presence of an He-field, 
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and Ois a generalised force. F/u + 2 f'- is", Sland {" are real 
quantities. The amount of eneTgy absorbed per untt time ia given by 
E« sugn(ut)?, The amount of heat JQ exchanged between the spin aysten 
and its neighborhood is composed of the asount of heat OQ a-¥, (THT, dt 
a=-X, (8- 8, 4, 24t transferred to the lattice during the time d¢, and uf the 
amount of heat qn “ -at{aiv(- ~X,eradt)av transferred to the remaining 
epin system. % is the heat-conduction cxefficient between spin systen 
and lattice, and X, ie that of the spin system, The relation /a"«k,IV'@ 


holds for L&A(L are the dimensions of ¥). The lattice vibrations may be 
considered to be adiabatic at any point. Then, the tezperature Lee 


of the lattice is @ |, » -Bu, and one obtains @=/T(¥, Tu) of*-3™, cc +X+X,}, 


where Cy indicates the specific heat of the spin system at constant H. 


The ede expression isa thus obtained for the imaginary port cf 
sonic susceptibility per unit volume: 
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2 
T (Ym.).(1 + Xo tW/v?e.)+ Bc (Vo) wt 
ry 5 SCS tae as peal 5 al (8), where 
(1 +x, tw /¥50) +e Cy 
Ta CA/k, ie the spin-lattice relaxation time, and Cc is the specific 


heat; y«¥/v. The sound absorption coefficient per unit voluse is then 
found to be 


1 i eM 
; [sr 3 - 4 spf, Sp 3]? “2 (13). Next, 


PY; a { sure 


the author presents some numerical estimates of 4 for typical 
paramagnutics. The estimates are made fur paramagnetic jon salts (ion 
spin 3)1/2 and S = 1/2) and finally discussed. In the first case, 


Aato~Som™' 46 obtained at Wa 3.10%opa, To300%, He, and To 0.5 107% 900, 


In the second ase (Hat04pe)1 A= 107% cm"! It 48 concluded that the 


theoretically: investigated effect must be experimentally observable. 3. 
A. Al'tehuler-i's thanked for discussions. There are 7 references: 5 Soviet 
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and 2 non-Soviet. The reference to the Englishe} 
elan 
reads as follows; J. H. Yan Vleck. Phys. neat 51. 426, ort de 
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AUTHORS: Al'tshuler, 3. A., Kochelayev, B. I., Leushin, A. M. 
EL SO 

TITLE: Paramagnetio sound absorption 

PERIODICAL: Uspekhi fisicheskikh nauk, v. 75, no. 3, 1961, 459 =~ 499 


TEXT: Thia is a review of papers on parasagnotic sound absorption, 
published in the years 1951 to 1961. It is divided into the following 
chapters: introductions paramagnetic resonance absorption of sounds 
orystals containing one of the iron group} iona with the effective spin 
8'>1/23 effect on Ni** ions on an MgO crystal; tonsa with the effective 
spin 3S! «1/23 crystals containing ions of rare-earth elements; crystals 
containing paramagnetic ions in the S-states Waller's mechanigmy acoustic 
paramagnetic resonance and apin-lattice relaxation in tonio crystals; aetals; 
experimental studies of eleotron-induced acoustic paramagnetic resonance} 
nuclear acoustic paramagnetic resonances experimental studies of nuclear 
acoustic paramagnetic resonances shape of the asouetic paramagnetic 
resonance lines pulse methods used to investigate acoustic paramagnetic 
easgngnges non-resonant paramagnetio absorption of sounds some conclusions 
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of the authors: All the effects under consideration are similar to the , 
action of an r-f electric field on paramagnetics. All the principal X 
effesta produced by an electromagnetic field in arsnagnetics (resonance, 

spin induction, spin echo, relaxation cearestian) can be obtained by means 

of a sound field. Paramagnetic sound absorption may occur in almost every 
gudstance in which also parasagnetic absorption of an ref electromagnetis 

field ia observable. ®here are no indications of spin-phonon interaction 

4n solid, free radicals. In liquid and gaseous paramagnetics, paramagnetic 
sound absorption ie weak. Studies of paramagnetic sound absorption 292 

give additional information on the properties of matter, especially on 

the properties of spin-phonon interaction. The selection rules to be 

applied to acoustic paramagnetic resonance are different from those to be 

used for transitions A{nduced by an electromagnetic field. In general, effects 
produced by sound are by several orders of magnitude stronger than effeote 
induced by an electromaznetio field. The authore refer to Ye.K. Zavoyskiy, 

B. I. Kochelayev (FTT, 2, 1423 (1960), DAN SSSR 131, 1053 (1960)), A» Be 
Kessel! (ZnETP 36, 1451 (19§9)). There are 5 figures, 5 tables and 68 
references: 28 Soviet and 40 non-Soviet. The three most recent references 
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B104/B112 
AUTHOR: _ Koahelayevy B- I. 
TITLES Resonance rotation of the plane of polarization of 


sound waves in & paramagnetic material 
PERIODICAL: Fizika tverdogo tela, v- Ay now &, 1962, 1559 - 1563 


TEXT: An investigation of the resonance phenomena during the pasosge oy, 
of transverse sound waves through a paramagnetic crystal reveals & 
resonance rotation of the plane of polarization of the waves. The 
dependence of the angle of rotation on the frequency, of the wave and on. 
the strength of the magnetio field is studied. The angle of resonance 
rotation is estimated, and it is shown that the effect must be 
experimentally observable in aost salte of the metals of the fron group. 
It should also be possible to observe the rotation of the plane of 
polarization in metals. This appears to be of importance for the - 
investigation of the absorption and dispersion of the electromagnetic 
field produced by & akin effect. 
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AUTHORS: Aminov, L. Ko, and Koohelayey, Bs I, 


TITLEs Spin-lattice interaction in Crystale containing individuel 
paramagnetic complexes 


PERIODICAL! Fisika tverdogo tela, v. 4, no. 11, 1962, 3273 - 3276 / 


TEXT: Corrections accounting for the inhoso eneity of a crystal (different a 
atoms or complexes, different binding forces) are calculated for the spin- 
lattice interaction Hamiltonian, The considerations are based on a bie 

atomic chain in which only the interactions between nearest neighbors are 

taken into account. The Hamiltonian for the Debye model of oscillations © 


1. (myen,)2 2 

v 
has to be multiplied by a factor K « a(aeb) (1 + B/d) “7 for 
opt 


a(a+b a2, 
* single-phonon processes, and by x? for two-phonon processes. a.and b are 
the distances between the particles of one cell and the nearest particles 
of the neighboring cell, v is the phase velocity of the low-frequency 
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sound, 4 and f, respectively, are the coupling constants for particles 
within one cell and for particles of two adjacent cells. The corrections 
to the relaxation times of single and two-phonon processes are then 
A) ft) x7? ana 12) . cf?) 4, re the temperatures are not too 

ebye Debye” ° Pp 

high @nd the optical vibrations still low) these approximations agree well 
with experimental results. | 


ASSOCIATION: Kasanskiy. gosudorstvennyy universitet ia. V. I. Ul'yanova- 
Lenina (Kasan' State University imeni V. I. Ul'yanov-Lenin) 


SUBMITTED: June 29, 1962 
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B102/3104 
AUTHORS: Aminov, L. Ke» Kochelayev, B- I- 
PiTLea: Additional spinespin dnteraction due to phonon field effect 
in paramagnetic crystals 
a 
PERIODICAL: Zhurnal sxaperinental 'noy 4 teoreticheskoy fiziki, Ve 425 q 


nOe 5, 1962, 1303-1306 


muxas The spinespin 4nteraction in paranagnetics is norzally regarded as 
an effect of exchange and magnetic dipole-dipole interaction. The former 
is a contact interaction and the latter occurs by way of a photon field, 
gince, however, the spina are 4180 related to the phonon field, an 
interaction through that field must exist. This is investigated here by 
using the quantum field theory. The energy of spin-spin interaction is 
atated for the case in which retardation can be neglected. The matrix for 
interaction of paired spins 4g obtained through the application in gecond 
approxization of the bonds of the acattering matrix in which averages of 
the phonon state were useds It 48 connected with the perturbation energy 
by the relationship . 
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5 (2) noo 2niU, 6 (ho, + hyo ), where © represents the phonon frequencies 


“44 mint 
The enorgy operator of direct spin-apin interaction by the phonon field is 
Given via ‘ 

Uh = Ari? Dy SastataF* (8) FP(S,), A = RY (2aps4)"; (5)5 


a Bat 
here (8) are gpin functions, e. characterizes the spin-phonm interaction, 
is the distance between i-th and the j-th lattice point 2 ia the 


ansion of the complex exanined (R€A, the phonon wavelength), qe is the 
stal density, v ig the velooity of sound and s « {(r/r), being of the 
ise of unity. The effect of the interaction under consideration is 
eatinated and its effect on the shape of the parasagnetic resonance lines 
determined, It is shown that the part played by thia interaction is an 
sportant one, (AV)® being from 1 to 2 orders of magnitude lower than for 
& rusonance line caused solely by magnetic dipol-dipol interaction. This 
Bpzlies to most ions of the elements in the iron group. To sum Up, an 
additional bonding energy between the crysta. ions exists and can be 
brought into play by the interaction of orbital apin of bound electrons 
via a phonon field. If the separation of energy levels is less than the 


4 
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3 

o 
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Debye temperatuce, the bonding energy is considerable. S$. A. Al'tehuler 
is thanked for disoussions. 


ASSCCIATION: Kazanskiy universitet (Kazan' University) 


SUBMITPED: December 10, 1964 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723430001-1" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723430001-1 


GNSS Cie TAB AON TERA EA NC Fe ere 


Se ee nee rae marie merce momma 
ine 


KOCHRLAYEV, B.I. 


onance rotation of the polarisation plane of sound in a para- 
aagnetic. 4s, tver, tela 4 o.61:1$4-1563 Je ‘62, (MIRA 16:5) 


1, Kasanskiy gosudarstvennyy universitet inmeni V.I.Ul'yanova-Lenina, 
(Polarization (Sound)) (Paramagnetian) 
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TITLE: Shape of the curve for the nuclear induction signal ‘ 
CITED SOURCE! Sb. Itog. nauchn. konferentsiya Kasansk. wnatg a 1962 g. Kazan’, 
Kazansk. un-t, 1963, 4-§ ; x . 
TOPIC TAGS: nuclear phyeics, nuclear resonance, resonance absorption, resonance 
line . ' ‘ 


TRANSLATION: Ths githors propose an explanation for the cacillating decay in the | 
nuclear En 1 based on the resonance absorption line g{v) in the ee 
giv) = Alat «wy p where A and a are constants. aon curve: fon g(¥) is cect ‘ 
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: s : 
Ae Z 
AUTHOR: _Kochelayev, B. 1. 4f 5 
enna teats as el) 4, ys aaa : “n 
ORG: an State versity in. v2. U1 ‘yanov-Leanin (Kazenskiy gosudrestvennyy we 
universitet) 


TITLE: Spin-spin interactions through conduction electrons in semiconductors 


SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 28S9-2960 
Be Wy 2). FT 
| TOPIC TAGS: semiconductor theory, spin wave theory, conduction electron 
eee —————_ LLL TT 


ABSTRACT: Exchange interaction of localized spins with conduction electrons leads to 
indirect spin-spin exchange (Kittel-Ruderwan interaction). The magnitude of this ex- i 
change decreases with distance as r'3, oscillating with a period deterained hy ths if 
wave vector on the Fermi surface. These cacillations are due to a logarithmic singu- | 
larity of the Fourler transfore in the womentue space fer spin sueceptibility of the 
degenerate electron gas at the point p « 2? p (Dp {e the wave vector of an electroa on i 


the Fermi surface). It was previously shown that this singularity is smoothed out by \ 
blurring cf the Ferm{ distribution level vith momentary Interaction between electrons i 

In this case, the relationship between indire 
weakened. Blurring of the Feref distributi 
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iTITLEs Shift of the fine structure components of the Rayleight 

4 

jecattering line in peramagnetics ‘ 

| ALES 

| source: Zhurnal ekeperimental’noy 1 teoreticheskoy fiziki, v. 49, 

im0. 3, 1963, 862866 


iTopre TAGS: fine structure, Rayleigh scattering, paramagnetic 
a jmatertal, spin phonon interaction, laser, paramagnetic fon 


maate 


Ee ABSTRACT1-— The -Rayleigh-scattering affect was used to study the opin 
WE phonon interaction in paramagnetice, making it possible to avoid the 
jusual experimental difficulties associated with generation of sound at.. & 
Phonon frequencies (10294911 cps), when observation of the “ne htte | a 


paramagnetic resonance is {mpossible due to line broadening. A shift 
in the fine structure components of a Rayleigh line was postulated e te 
~~ Ta re@sult of frequency coinctdence of a scattering phonon and ‘ona of i 
{the divisions of epin levels of a paramagnetic fon. As aa exemple of! 
Be postulated effect,an MgO crystal, doped with n{2* end re? 
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spia-phonow interactions Ore vell known) was considered, other 

crystals containing vit, cr**, 4 Tid* are also suiteble, |The effect 

can be observed particularly well in crystals containing tons of rare 

earths with an even nusber of electrons, and aiso in liquids. Since |. 
the shift in the velocity of sound is proportional to the difference 
of spin level populations, the greatest shift. can be expected at oo 4 
iow temperatures, when the intensity of Rayleigh scattering 16 greatly: 

-lyeduced. For this reason, the use of a laser as & light source ie ns 
warranted, Possible experinents for observing the scattering © ae tee 
light with simultaneous saturation of the paramagnetic resonance lines 
are discussed. Orig. art. haes 10 formulas. | ae  ( 
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ORG: Kazan State University in. V: 1. UL'Yanov-Lenin (Kazanskly gosudarstvennyy c 


universitet) 
a . 21, eee 
ure of the Rayleigh line for scattering of light in @ 


: 21, Bb y 
TITLE: # rfine struct 
‘paranegietic crystal | 


‘AUTHOR: Kochelayev, Be Is 


; 4, 1966, 833-835 


We) * r 
(SOURCE! AN SSSR. Dok lady» wv. 166, no- 


! ‘ 
lmopic TAGS! paramagnetic naterial, Line splitting, Rayleigh 


hyperfine structure, 
‘jecattering : , 


‘shows that additional splitting of each component in the fine structur , 
~ ‘Rayleigh scattering line should take place under certain conditions. _ 
“between the spin system and the phonons in the paramagnetic crystal is discussed. | 
‘analytical formulas are derived which indicate that oscillations are generated by ~ , -. 
ithe apin-phoaon {interaction which are peither purely lattice vibrations nor spin --j--- 
‘lgacillations. The greatest interspersion of these oscillations takes place in the - 
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Only that part of the absorption which is caused by spin-pnonca interaction is con- 
sidered. The interaction between spins and lattice vibrations gives a besis for usis 
sound as the source for excitation of the spin systen. The absorption of acoustic 
energy in the paramagnetic material due to interaction between spins end 

nons as well as spin-spin interaction is calculated. It is show that the polariza- 
tion plane is rotated when a transverse polarized acoustic wave passes through the 
paramagnetic crystal. This phenosenon displays resonance properties. An operetor is 
derived for spin interaction through & phonon field. Some probless associated with 
paramagnetic resonance saturation are discussed. Orig. art. has: 66 formulas. 
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¥ 
ABSTRACT: The Twelfth All-Union Conference on Low-Tenpe rature Physics, 
held 25—29 June 1965 in Kazan’, dealt with investigations (using resonance 
methods) of condensed systems at low temperatures. More than 100 reports 
‘were presented at the conference, which was attended by approximately 
300 Soviet scientists. The introductory address was given by P. L. Kapitsa, 


4 The work of the conference was divided into four sections. Section 1 
_was concerned with electron spectra in non-conducting crystals; Section 2, 
with dynamic phenomena in non-conducting crystals: Section 3, with the 
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Mosabauer effect; and Section 4, with resonance phenomena in metals and 

_semiconductors. 


‘Blectron Spectra in Non-Condugting Crystals 


- Particular attention was given to investigations of the microstructure of | 
| impurity crystals involving electronic and paramagnetic resonan.? (EPR and 

NMR) methods and optical spectroscopic studies. A large body of reports was — 
‘devoted to the study of the structure of the environment of rare-earth ions in 
CaF , -type crystals. 


M. M, Zaripov, V. 8. Kropotov, and L. D. Livanova reported on 
their discovery of the superfine structure of the EPR spectrum of the Mn?t 
and Co?* ions in MgF, resulting from fluorine nuclei. 


R.A. Zhitnikoy, , and A. L. Orbeli reported on their 
methods for the stabilization of free atoms in molecular-type media at the 
temperature of liquid nitrogen. 


g. A. Al'tshuler and Ra_M. Valishey discovered a ferromagnetic-type 
exchange coupling between Ni’ fons in zinc fluosilicate. From an analysis 
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of the EPR spectra of various types of exchange pairs they determined the 


value of the exchange integral. 


Dynamis Phenomena in Non- Conducting Crystals 


‘ The process of equilibrium establishment in spin-systems Was discussed 
in detail. YA. Ataarkin found that a two-staged process of apie latte 
| relaxation takes place, In such a process, the excessive heat of the sp 


system is transferred to thermal lattice oscillations by means of the rapid 
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_Mossbauey Effect, 

Included in the sap given in this section were studies of the aniso- 
tropy of the ct in' single crystals of white tin over a wide 
temperature range, the inversion of the anisotropy effect and possible causes 
for this phenomenon, and the phenomena occurring when the Mossbauer 


effect is under the influence of some additional electromagnetic or sonic 
field. ; 


~ i 
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‘Resonance Phenomena in Metals and Se iconductors 

Figher discussed their experiments on the 


and | 
on beam in metal. 


production and observation of a focused electr 


Many of the reports were concerned with experimental investigations of . 
of conduction electrons with the aid of resonance methods. 


‘the energy spectrum 
in a theoretical investigation of the energy spectrum of 


L._A,, Fallkovskiy, 

| current carriers in bismuth in a magnetic field, showed that at an arbitrary —~ | 

| direction of the magnetic field, the spin-splitting of the energy levels in bismuth | 
| 
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considerably exceeas the spin- splitting ‘of levels of free electrons. 


d 4/5 


Bene Bis 


eee 


APPRO : 
VED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723430001-1" 


0001-1 
A-R -00513R00072343 BS 
"APPROVED F aes 


ow 


ACC NR APO297%,2 = ~~ oe ae 
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re B. V A. Shevchenko reported on observing 
nonlinear effecta in the ®bsorption of ultrasound (at frequencies of 115, 160, 
, and 210 Mépa) in Superconducting indium 
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I. Ye. Dz aloshinski discussed the theory of magnetic Structurea In 
., antiferromagnetic metaig, The 8ppearance of such structures, he found, 
I ‘ds linked with 
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